Protein kinase C inhibits Kv1.1 potassium channel function.
The regulation by protein kinase C (PKC) of recombinant voltage-gated potassium (K) channels in frog oocytes was studied. Phorbol 12-myristate 13-acetate (PMA; 500 nM), an activator of PKC, caused persistent and large (up to 90%) inhibition of mouse, rat, and fly Shaker K currents. K current inhibition by PMA was blocked by inhibitors of PKC, and inhibition was not observed in control experiments with PMA analogs that do not activate PKC. However, site-directed substitution of potential PKC phosphorylation sites in the Kv1.1 protein did not prevent current inhibition by PMA. Kv1.1 current inhibition was also not accompanied by changes in macroscopic activation kinetics or in the conductance-voltage relationship. In Western blots, Kv1.1 membrane protein was not significantly reduced by PKC activation. The injection of oocytes with botulinum toxin C3 exoenzyme blocked the PMA inhibition of Kv1. 1 currents. These data are consistent with the hypothesis that PKC-mediated inhibition of Kv1.1 channel function occurs by a novel mechanism that requires a C3 exoenzyme substrate but does not alter channel activation gating or promote internalization of the channel protein.